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(54) OPTICAL RECORDING MEDIUM AND ITS REPRODUCING DEVICE 

<57)Abstract: 

PURPOSE: To widen latitude as a reproducing system of 
an optical recording medium at the time of recording 
information at a high density on this recording medium. 
CONSTITUTION: High light transmittance parts 1 1 which 
have high light transmittance and are approximately 
transparent to light are continuously formed in a track 
direction on pits P formed on the surface of the optical 
recording medium. The parts between the adjacent 
tracks are low light transmittance parts 1 2 which are low 
in light transmittance and absorb light. The light is 
absorbed in the low light transmittance parts 1 2 even if 
the surface of such optical recording medium 1 is 
irradiated with a reading out laser beam R of a spot 
diameter equal to about twice the track pitch TP and, 
therefore, there is no reflected light of these parts or 
the reflected light is extremely small and the light 
intensity distribution of the light cast onto the pits Pisa 
light intensity distribution 15. The deterioration in the 
signals by the crosstalks of the adjacent tracks is 
lessened and stable reproduced signals are obtd. 
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& < . &i£i&m<DKxim<Dm*®L$i-? set r+ytmm 
^a^ic Hut mm&^wtm v tut bx # v h ^t<o 

[0 0 01] 
[0 0 0 2] 
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■MM*:OW«*<fcttif^fr«cll*U—1fX#y h*vh<* < 

OXsP-yhStt. A/NA (Att}fctD»fi. NA(iU> 
X<DB8P8) tctkWJ-rsrc*. «fcDJE^iea»fiOlEa 
■^-**«»JLTW£f Sictt. »«A<D«i#>jfeB£ 

-rs^BflnaN Aeo**au>x*ffli/^ntf^^c*:^ 
*>**o cct% mtf. -r-f x^ttjtiaaffltf* ax 

0, 1 2cm(7)t-f^tf^X^ (K-ffi) T'fBaSS^ 

[0 0 0 3] iS^T^i. COJ:9ft)ISEIilflEOBIt 

1fft«S*®<* 

(SHG) £^^T^?TCD^l£^*7^X*OM£tC 
JB^tlT^&U— 1f)t»««r*?I8 0 Onrn^?) 4 0 Onm 

^»tc*ntfiBaass«r^4flstc*rsc:^^T^So c 

CO S H G (i. • ttf£ • if <D * T\ $ 

ffl^RjSI*ftSCi6 8 0ran~6 7 0nmT*fc^ o Sfc* S 
N A U>X£rffll^T fe yjt^X*^ h&*'J>2 < -T 

?^<^o. uvxfc^iaaawfrfcoBiiicw** 1 *** 

LTMPfiO. 6^U>X*fflV>TiB«BS3tiBa»it<*^ 

XrA (?Sfi7 8 0nm, NA = 0. 45) i;0t> fitn 
±4-6 f^fi^te: * -cKa««*:fRi±«'fr * c: ^pj^ 

[0 0 0 4] 

COi-pJciSffifilBBL^JtiBaifittti:, > 
[0 0 0 5] W^ttf, ^8tC^-T<t^tC31?ftOCD>'X 
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fAfclfc^Tli* h^y^tf y^-TPttttl . 6 jzm , tf 
*y h*lPW(;S:#jO. 5 /im £&&£?tctf'y h Ptf?B/£2 
ntl/^c ±a>COCD^>X^A (SS7 8 0nm, N A = 

£*?;ttuf> ^ffiiu- *ryt(Dz>#v bmz, 3. 2 

ffitb- if Ttco h h ^*y ^ tf <y ^TP £ HO 

ItCD^XtA (iSl7 8 0nm, NA = 0. 4 5) 
^T*& h^y ^tf *y^TP£/h£<-r*U£. SRCD^X 

St^titibU— IfT^cox^^y hS^J^< L 

#tfirtcBMIfc&*K n^FWtefcPaiBOfcS^-ri*^ 
[0 0 0 6] ^CT% *»W*i±ieO^JC»BLT3a:$ 

[0 00 7] 

*PJ£ L Tf Bit LfcJti2S«E*tt:*3i>T, buEMS'Jv— 

*w±»c»«^n. mmm^-^mx\ wm*—*nfs 
tts«±tc *rr s c t ttnm t-rz m eaaf**«« l 

[0 0 0 8] X. *SBH«\ ±IBBW*»J«f SfcftO 

-?ttm%L<Dmm-?~-twt LTEaLfcjeasttStE 
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>F»**U WfEfWBtWSfrSMt. WESr-OF 

F^totp^jcBRWbrroiBjKJttaffl^aftjBa-r* 

[0 0 0 9] 

SKMtSo iSJtcHK RtfB2*ffl^T*38ffi<Wtt 

^ti/c7 i caj§ttos«2±tc > jttoBa*fcj:t)3taa* 
*^RijSs»fca£{b-r« , >-<>KJi3tf»j«*ti, co^ 

«a$nt^5o cojtESi* i a. tf ^ f p±t*5 

otf^yh?ij±(i. F^y*»ia»ca«WK:*aaw* 

3»$ffi i i:»oTi^So c<osi3taffl*a5i io« 

w«. tf -y h PO«PWi:B5|p|i;ia"t?*0, 
*aLU-ifJttRfl!)*ax*^ hg^rtf y htiPW^rSitC 
/h?<LT^o PHki^-riKJtaa^fiB l lO 

BWti, tf ?y F«HPWtC^LT^«< LTEK^tiTt^ 

-y htl^rtf y F*iPW^[pI^/jN^ < -r^fc&tclStttrr^ 

sot, tf y bmwicttLTfc<&f£2tir$>~iTt>m 

40 ^3bM6<^£«:KiR'r-5{6^affl*SBl 2kSon^ 0 
[0 0 10] coi-SftitEaait* i ±«c h^-y ^tf ^y 

i 6T-$5i:t5i:, «>>r> F»3oisycaa*« 1 2 

a»*SBl K IBffllMl 2«r»*Lft'>-r>FJB 
50 3tc£CK Ht*mLU— 1f*C©X#^ FO*#S«C»L 




5 

So 

[0 0 1 1] #J;it£> h5y + >y©*7-fey McHL 
Tx KB 3©^ ^Kim*. '>W*7t7h© 

»y ^ e ^ 9-lP<D tf 6 O ^ tc J: £ X f- A ft£tf§^<9{ST 

3tf»»T*titf, *M8«tf*#V\, JtlB»«*l<0« 
#tcB8-r5^l/h^|lBLT«>|p|«"efeO. f^X^tfft 

[0 0 12] 3fclC* ±IB^-f >FJ13lCttV>T(23. H 
iRLft<ft£o co*-<>F13li:«fflt41Wltt, ■« 

[0 0 13]tt±OCi:%#ttSfc, ±!2">^>K« 
3teaLfc*KfcLTtt. «»t*«, 

*ft«. D-**n5-;*»R, xb^hD^u^^ 
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o) o LfrU tf~e4m5**ft«<D«*tt. 

£oT. *©^iE1£**a&£^*ft</\ i/>t)^>S^pJjS? 
akkSoTLSHOtfJlWfeio C<D<fc?ft1£ 
f(7)^-t ^p^y * Witt, 3fS«BM^iSa*«««r 
Um-fZtc&b. ^>F«3fcLT»Sft#fi^*Si: 
i^§c ^^o^7^SttWct» 7*F^a^ 
>y * ffc-g-ft-* xl/^hn^D^-y^ {fc-&ft T^ctt, 
*<0^ifitt*+^«T*fti^<fc "5 ftlt'&tcttffiffi nJtg 
10 T*fe£o fiU Fodm^y*{fc^ft£>«-&ti\ 

JtfcftoTL*3o 

[0 0 14] Mfc. 3tBa«*l»cffl^>6ti*f 

* 3 £ LTtt, »£7«£g£ 9 fc»^Jfc3a«Tif * 
c F/13 ^-ap»**K69»caWfc:a{tS 

l\ 0Jx.tf> >FJi3£LT«£ftft**fflv\te* 
£fc. ^pfiJ8K:^b'r*«^tt , >^>KJI3fcLTfflv> 
20 6C£&pJ£r?fcSo LfrU taSft14jRtt— «Stc^*i 

£^£Ctttif£L<. «>-r>KJ13 0*mfcLTtt»38 
MLfcftftfcUTtt. *ate*fr&ft**n^y*ttW 
[0 0 1 5] X> ±IW^>F13^ WfeK: 

fl^ffil 1 MftOR»»a^« < ft o T i * 5 ft 
ZCDfztb, ^-OFS3 05t®iRtt> ^ffl-TSS^Tt?^ 

stc*3i/^T, fg^aii^gpi 2 ojtaa*^ 5 %W± 6 

0 %ttT^$5 C ^ * !?S L^k#^ 6ti5o S'6»c» 

* L < tt 1 5 %W± 3 5 %ttTTfe 9 . V— #*<fi»JC 

^-rvF* 3 ^BUPtt. »*aLu— »f)to3eift«»css 

40 -rs»iR«»i:OI«l«fe**fc«). — *W«cH^tt"C* 

■TSCi:^BiSJCftS^c0^6. 5 00 nmttTTfe 
SCi:tf»*L0\ StC»*b<tt2 0 nm*^3 0 0 

[0 0 16] W±^<fc-5^«ritLft^-<>FJ13^CO± 
IgiSTtaii^ 1 lOffMti, mSififiOU— »fjt«rffl 

t>^^l. iaK»ffitera*ft»flii:ftoTt^ 

50 3^6, H»r*U-1f*0!!Mt3ttM**l»l-TH4*c 




1f)ttI*fflt^*o CCDU— If* I *tf* hM±icb7-y 

ss*aa*ffl i i *«oiBflefflLteu-if)t i 

[0 0 17] #lc, ±f5ftfE8«J# l off**tt«cf*v^ 
X h %m> U fBitffl U— If io«-;hP ^rlBii-r 

k KMMKf LfcfflBk: <fc & 39? b # i£& H <Oi ^ 

n<Di3&%:m^z>z tt>nimr*&z>o m^2(ountL 

[0 0 18] fc?*y h P*^J«SnfcSfi2±tcti. ±fiS 

Tl^**«80»MJB«^ffi LTX t? h ffi^ft 
£ G LfrU CQXfcJvn-FStt* IlimttlCltl 
tiT*6f, ^7 hffi#fc7>F»#fcOJ»Sa>S8i 

fcfy hk^VFW^OIM/PfeS^— KJBfltT-#So 
[0 0 19] *I2»«(* 1 tfJtf-fXi'OWlCtt, "> 
-r>F«3±*j:K»J14«:R»fc^aSLt^ Cti 

tt. «R«*0»ilTfetitfWU:MI»»a<, -ISWK 
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&MM4 kLTffl^6ti47;l/S-»>^ M« 

flv^o &*s* S»»4«»«»ffikLTJl^i!S»ffi«:fle 
fflLfe«*». 9-<>FJ13 0Jg««FK:fi6fflLfc»««: 
ffifflT*. Hii3XF±<0^y ^ hfefcSo &*5, 

70 Sfc. JE«Jl4*-SCtt e JcaaS!Oi/X-rA^"rs»t> 

wc**. cos»»4±tc«, 4 sr^a-r* 
[0020] ±ie7tisg^<* i oBtmtwv^ 

«tflc. Kf-f ^^OH^iKW^TH 5 , 0 6 

fc^T. I£M2 1 It. Jfix-fX* 1 tcU-lf**^ 
»U *7^^X^ 1 ^?>tf#B^WLTMoT^/cJK»7 , c 
cDitSfifitciS^fcm^^a^rtfi^-rsJt^y K2 3* 
{i^T^sO. C©*^y F2 3^60fflftff a*»/> 
{1^-^[h]SS2 4^ffll^Tti^b, Ht^'Nf-5§*itllH] 
^ 2 4 35p60a*««b*»**fli • «MIhIK2 S^rffl 

otl/^o X, ±15*^ *v F2 3^6©ttJM?ali, 

isiB3 i *>&a*ffn*a*«^f ^jsct, u-^f 

[0 0 2 1 ] ±1SU— If F5^/^2 7(4, Jfr^* F2 3 

2 3^6Klft«#d^^i;fc*ffi*OU-1f)t*ai*J« 
X. ±IEJt^^ FBMIHIB2 8C4. ^7 F2 3 
^^x^X^O^T^fSjtc^Bi^^/c:^. ±El/-' *f^ 

U>X ^^^-^X^JffilorcfetcigK^^: 

#ft4. y*— ^X^-#^ H7 7*>y*- #K1» 

50 ^*<0«««l(¥»C*r3< tOTfeSo *^N*y F 2 3 *3tt 
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a:ssi*nTSfflsnTi/^o x, *ftu>x<Dffli&» 

ntl^c X> ^K7-^^2 9li, igKrtf^fetfA 
3 0(7)[5]gM»t§o 

[0022] wc. ±§2a3^«^a(i, -r-i^^x 

IUB3 lfi> ±sg^VFJf 3±lciftft}§iI*gPl Itf 

» 1 Bua?<D£ 9 tc^TfrSii^gtf i l O&iH&ft^tc 
a^3$ 1 1 Jg««4, ±EB^SM2 1 lcftv=VX* i # 

I2^-v*7^XTO£[pJSS3 1(4, «£<**i*3frrVX 
* 1 ^^LT^-^^^^Xa^^T^nfc^H-9^0 

[0 0 2 3] -Y-S/^^^XIftff^Blt^i:^ 

0K2 sicffiirrsfcttic, xfcf^F/i/^e— ^30*® 
-r& ( i o i ) o jtt^v F2 3#«rtJSfa«KgW!rrs 

MMsNB2 6U:* ft-rVX^ nc U-if)tt*^«* 
^7*- #X*— #*»C*5 (1 0 2) o CCt\ 7* 

*?^y FS3 Jt2iB*^iSu^«c^«:BT^SaH««f'r 

±o«#Ea«« (y-F>r >«*§S2»««*#trt w 
nt?fT ^^^(c*r^>o in -s, ±t2X7 L ^yi o ncT& 

tcrtjafflOT-feSo y — K^>«^i2»pW*^*:7*-- 
;&x^t-;p*8K^£^§^^^:«\ y — F-r >mmzmw$. 
fticy*-fi & re a&o® z&o 

[0 0 2 4] #JC, SiJMpJSS 2 6W\ 3t-^y F2 3frE> 
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JO 

*U— ■fF5*f/<2 7(cm*lU *0)tt3S«fcfci;fcU 
— «f**«^!yK2 3**6tU***« (1 0 3) . C<£> 
B#. ft^y F2 3fr5ffi*F;£ttSU-1«ttt. S-OF 

ji3*»:!S)ttaa*«Bi itf»*sn"T^*fr*ttiut* 
aa^ss^^sp^^ritbTttftsftv^o fct% aft 
a:3em*»c«e*tL*o seesaw 1 mmoftw 

*f*J^vHBKlH8l2 8^jB*-r« (10 4) o 
[0 0 2 5] ft^y F2 S^rftf^X^ 1 O^S^lc 

^ib^^Ti/^s^ic. mm§ib2 6&-r~v'*^x 

Tt^^OWSSrfrto** (105) 0 -f— S^^X 

n£isiB3 i 3t^y F2 3*¥a*iafc:»ft*-a- 

SC^lCcfcoT^-Y^FSSO^^CJESUfcffi^fl^a 
F2 3Jb^A^tlSC fclC&So -f~>>*7 

>r>0PJ3eaB3 i-ett, c^itaott^at^ 
- v-v^^ x»^^frt>nfc^ h ^ *^«£t5o m z- 

tf s 0 7 tC^1"<fc 5 J^N^y F 2 3 tfscftaavffi l 
1 <OJB«StlTl^ft^»»*»«|br^* a l . a 3^ 

30 JU*m^<DT\ ttitim*§ a (i^fc/jN^ < . tB^fl^a 

1m i«7ttaiB*ffli i W6*jnti/>4v\ fin -5. 
^-->^^^xift{t^ft>nTi/^i/^c>^M^b, fw] 

«rSiJWlelK2 6(ctb^t-^o X, 7t^^ F2 3^iS^ 

^^7^X^15188 3 1 Tli, C^94l±lMf 

SU^*?TBt^iJ. RtfTt-^y F2 3©ffi«*it«LT, K 
Jtaa^ffll l«?til^t*l ((yl.YD . (y2. 
Y2) ) ^^ttlL, [HtfL&^R AMtC, ^OfiMt*^* 

[0 0 2 6] ±f2X7^y:/ 1 0 5tC*5l>T> Ttf'VX^ 
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&fmr?tfifit>n%o s-s\ «wn»2 6 14. 

2 3*S»te»»¥S» l l ©«WO»J*BBJ*ffiBy1tc»H!i 

2 7£BiMWd*Hi*rrs (i 0 6) o u— ifjtaw 

F2 3^&tB*S^rS 0 HWIeIB 2 6 14. jfc'Ny 

F 2 3 fr 6©ffl*«* a **tBLT F 5 * # 

(10 7) , Jfc'vy F2 3#. »«»7tfi[ JO 

BYHcit-r § $ t±i 2 i/— ifjetiai* * ■> >r v fs 
3±jc»;jtaa*ffi 1 1 dos), — jwi? 

OJErtWIST-rai:. Jfc^ F2 3«:^<0JBricBBteffiH 

»j»isiB2 6t4. u—vft<Dffi&&&m<£m<Dy&&mc 

trs^&oizm&mT&nimicmmit&^o ±12 20 
xf7/i 0 sicioi^T, Ttx^x^ 1 ^iB3taa*ap 

[0 0 2 7] U±0<fc"5%>r— is+^'CXntt&tTO c 

£t% »>^>Fji3±tcffijifi2a*si5i 
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[0028] &*5. *5EW<07ti5»8«* 1 ^±ie^^> 

*HSK^(4*<. fc* 4:. ^<Dttfg 

»*«4, CT^-tfs iilfi (WO : Write Once ) Wtf 

^ x * (otmmuft k l Tfci & n * ^ > f u 
1 . ^t&ytmmm& 1 2 o^t*, ftis»«f* 1 <om 

ifiiare^fTAtffi^o ^-f >F»3«:COJ:-5a«lKt? 
««-Tft«. ltt±IE^-^*9-fX»ttO 
fca60HB«l**ieW4:-ttT. JHtOBtlBlcW* 

=. is * 7 XBrtf SrfT 3 £SH *> < * £ <0T% 

[0029] 3Wc, ±a?<D7tias«i*o^^ffi^S"^ 
S*l^-fX*l*fMtU ±E->-r>F»3 0>S»*«:»l 

tctf*y FJB«*/h*< U 4«OKffifii5»*fi 1 ofco 
X. ±I2^>FJf3 fcLTtt, TIBa 1 tc^-T£5& 

[0 0 3 0] 

[3ii] 









( nm) 


nun 1 






80 


*jtw 2 
(«fan-z) 


si-irh^Xf-yu 




100 


(»l»1-3) 






60 


SUSfcfifl 4 
UHW1-4) 


xt'D^yy'-ti/tyy y 




200 



MIC ±!B3frr-rX* 1 O^ft^ftO^^V F«3±tc 
(4JSme4 IT7;^^-^A^7 0 nmOJP*T*ffi 
Ifl, ^6tc«iS/15 4:LT. ^^»8Eft«l!i» (S 
p d p^SD- 1 7: *B:*>f >*XI5t (tt) H) *»5fi 
mOi?T«LT, ^f^i^ 1-1-1-4 «rff« 
Lfco X, itl^Ji:LT±ie7 , cf : VX^ i-i~i-4 



50 



[0 0 3 1 ] Cft6^7t-r^X^ 1 — 1 — 1—5 ^gr. W 
S«l6 9 0nm, 3**U>XNA0. 6 "Wit*** 
RW-LT*&S±ffiH*«B2 ltc^»L, ±12^-^^ 
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13 H 
[BIL:<0. 5mWTfeC4o/Co X> ^>Xf A^SS [0 0 3 2] 

&nu'$~z>rc&b\c, ^micytr'-cT.^ 1 ^o. 3jk«* [^2] 







W^JtfEMfc (%) 


(ff<«1-1) 


10. 1 


ft 


nttm 2 
(*fa?i-2> 


12. 6 


5 


?*fiSfS! 3 
(JfU?1-3) 


12. 2 


5 


mmm 4 


14. 2 


6 


j±«$e* 1 


• 20. 1 


8 



J£t*^ l — l — 1 — »»h9y*<0l0**3 
[0 0 3 3] 

T fe . ISffl'J^- * TUBS Jiffift2a*8P t^oTM/-: 

fiuiaif«J*B^^SBulct5fgffi?taa*8P«:JB 
aits c fc#^*iftW«feJRfr & ** * o ^ y *14 

[0 0 3 4] X. B£*«C*3l^T«\ ffifie^tti^S* 



20 -e^aa^ossv^c t^ai^n^^ofcgp^icstifiB^ 
^aa*ffi<o^^nTo^4o^fflj»«r*a*tsrc«)eo^ 

[B2] **«OJtK»^0-«tt*HT 
30 [B31BK 0 2(cfeCt^>^-r>K^cO7 I c}Sa^14 
[B4] K)taaa|sSRJK«fflU-1fJie*BiWr«fe«>^ 

[B6] H5k:fe»*B*«llOlbff**'r7ci— f-v 
[0 7] H5tcl3»SII^»«Oftff«>— »*«tHT 

2 SIS (Jtaate*K) 

3 *>fVK* 

4 s«M 

5 esfii 

12 iswaa^ffi 

50 2 l H £KB 
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15 

2 3 ft'N-y F WfflM^fSd 

2 6 immfc 

2 7 U— tfF5-T^ 

2 8 ft'Nj' FBKllslB 

2 9 £ F-5-f^ 

3 l -f:i->+^>rX*iJ3£ll]» («tB*K) 
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